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Abstract 

Beard,  B.H.  1982.  Wild  Sunflower  From  Many  Locations 
Grown  in  a  Uniform  Environment.  U.S.  Department  of 
Agriculture.  Miscellaneous  Publication  No.  1421,19  p. 

Wild  sunflower  (Helianthus  annuus  L.)  seeds,  collected 
from  246  locations  in  the  United  States  and  Mexico, 
were  planted  in  a  field  at  the  California  Agricultural 
Experiment  Station,  Davis,  to  determine  whether  pheno- 
typic  differences  known  to  exist  at  the  different  collec- 
tion sites  were  expressed  in  a  uniform  environment. 

Individual  plant  measurements  were  made  on  the  pri- 
mary stem  and  capitulum  (head)  on  10  or  fewer  plants 
per  accession.  Date  of  anthesis  (flowering)  varied  from 
May  12  to  August  10,  and  stem  length  ranged  from  53 
to  303  cm  for  different  accessions.  Oil  concentrations 
of  the  seeds  were  low  (18.5  to  34.5  percent),  but  the 
fatty  acid  composition  of  the  oil  was  similar  to  that  of 
domestic  plants  in  the  same  environment. 

KEYWORDS:  Helianthus  annuus  L,  phenotypic  varia- 
tion, morphological  measurements,  agronomic  measure- 
ments, wild  species. 
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Wild  Sunflower  From  Many  Locations 
Grown  in  a  Uniform  Environment 


Benjamin  H.  Beard1 

Introduction 

The  common  wild  sunflower  (Helianthus  annuus  L)  is 
widely  distributed  throughout  the  North  American  con- 
tinent.2 The  spread  of  this  plant  by  man  and  occasional 
hybridization  with  the  domestic  type  and  with  other 
species  probably  account  for  much  of  its  variability. 
Environmental  modification  of  the  phenotype  of  the 
crop  plant  is  well  known.3  The  plant  breeder  looking  for 
new  characters  must  always  question  how  many  acces- 
sions are  needed  to  adequately  screen  the  species.  The 
plants  in  different  localities  are  frequently  very  different 
in  height,  date  of  anthesis  (flowering),  and  other  charac- 
teristics, but  plant  breeders  need  to  know  whether  these 
differences  reflect  genetic  effects  or  environmental 
modifications.  One  way  to  obtain  information  to  answer 
this  question  is  to  grow  a  number  of  accessions  in  a 
uniform  environment  and  determine  if  there  are  signif- 
icant differences  among  accessions. 

The  means  for  individual  plant  measurements  for  date 
of  anthesis,  primary  stem  length,  primary  head  dia- 
meter, and  other  characteristics  for  each  accession  (as 
well  as  data  from  open-pollinated  seed  from  the  whole 
plot  of  each  accession)  are  reported  here  to  show  the 
variation  available  in  this  part  of  our  collection. 

Materials  and  Methods 

Seeds  from  246  accessions  of  wild  H.  annuus  were 
planted  in  December  in  Yolo  silty  loam  soil  at  the  Cali- 
fornia Agricultural  Experiment  Station,  Davis,  Calif.  The 
State  or  country  where  each  accession  was  collected  is 
shown  in  table  1. 

Seedling  vigor  was  rated  on  a  scale  of  1  (small,  not 
vigorous)  to  5  (large,  vigorous)  when  plants  were  at  the 
true  leaf  stage.  Seed  length  and  width  were  determined 
from  measurements  of  10  seeds,  weight  of  200  seeds, 
and  seed  oil  concentration  from  a  40-ml  sample  of  the 
open-pollinated  seed  from  any  of  the  heads  in  a  row. 
Fatty  acid  composition  of  the  oil  was  obtained  from  a 
25-seed  subsample.  Anthesis  (pollen  shed  of  first  flor- 


1  Research  geneticist,  U.S.  Department  of  Agriculture  (USDA), 
Agricultural  Research  Service  (ARS),  Rice  and  Oilseeds, 
Genetics  and  Breeding  Research,  Agronomy  and  Range 
Science,  University  of  California,  Davis,  Calif.  95616. 
2Heiser,  C.B.,  Jr.,  D.M.  Smith,  S.B.  Clevenger,  and  W.C.  Martin, 
Jr.  1969.  The  North  American  sunflowers  (Helianthus). 
Memoirs  of  the  Torrey  Botanical  Club  22:1-218. 
'Goyne,  P.J.,  B.W.  Simpson,  D.R.  Woodruff,  and  J.D.  Church- 
ett.  1979.  Environmental  influences  on  sunflower  achene 
growth,  soil  concentration,  and  quality.  Australian  Journal  of 
Experimental  Agriculture  and  Animal  Husbandry  19:82-88. 


ets),  head  diameter,  ray  number,  ray  length,  ray  width, 
phyllary  length,  phyllary  width,  and  stem  length  were 
determined  from  the  primary  stem  on  10  or  fewer  indiv- 
idual plants  in  each  accession. 

Results 

Plants  emerged  in  most  rows  during  the  latter  part  of 
February,  and  emergence  continued  until  the  last  of 
March.  Six  accessions  failed  to  germinate.  The  number 
of  plants  in  the  other  accessions  ranged  from  1  to 
over  25. 

Mean  seed  length  (table  1,  p.  3)  indicated  all  accessions 
were  within  the  range  (3.0  to  15.0  mm)  reported  by 
Heiser  et  al.4  for  this  species.  Oil  concentration  was 
very  low  compared  with  crop-type  seeds,  but  fatty  acid 
composition  of  the  oil  was  similar  to  domestic  plants 
grown  in  the  same  environment. 

The  earliest  date  for  beginning  of  anthesis,  May  7,  was 
in  accession  No.  7  collected  near  Cheyenne,  Wyo.  The 
next  accession  to  begin  anthesis,  No.  137,  was  collect- 
ed in  Sacramento  Delta  near  Antioch,  Calif.  The  mean 
date  of  anthesis  for  the  latest  accession,  No.  162,  was 
August  10  (table  2,  p.  11).  Individual  plants  were  earlier 
and  later  than  the  mean  shown  here.  Mature  head 
diameter  means  ranged  from  1.8  to  7.3  cm.  Mean  stem 
length  ranged  from  53  to  303  cm.  These  measurements 
were  within  the  range  given  by  Heiser  et  al.4 

The  terminal  capitulum  (head)  of  the  primary  stem  was 
always  first  to  begin  anthesis.The  terminal  capitulum 
on  secondary  stems  from  the  base  of  the  plant  was 
usually  next,  but  tertiary  capitulums  on  the  primary 
stem  sometimes  bloomed  before  the  secondary 
branches. 

Discussion 

Since  about  1970,  breeders  have  shown  intense  interest 
in  the  use  of  wild  species  to  improve  the  domestic  sun- 
flower germplasm.  With  H.  annuus  so  widespread,  it  is 
easy  to  collect  many  accessions  from  different  loca- 
tions, but  this  large  number  of  accessions  is  difficult  to 
evaluate.  The  final  value  of  any  accession  to  the  plant 
breeder  is  its  performance  as  a  parent  in  domestic-by- 
wild  crosses.  Since  over  400  wild  H.  annuus  accessions 
are  available  in  our  collection,  it  is  practically  impossi- 
ble to  evaluate  hybrid  progeny  from  all  the  parental 
combinations  that  might  be  developed.  A  reasonable 
alternative  might  be  to  obtain  morphologic  and  agro- 


4See  footnote  2. 


nomic  data  in  a  uniform  environment  to  determine  which 
accessions  will  have  the  highest  probability  of  contrib- 
uting something  useful  to  each  objective  in  a  breeding 
program. 

Measurements  of  anthesis  date  or  stem  length  will 
probably  indicate  whether  this  accession  will  tend  to 
make  the  progeny  earlier  or  later  and  tall  or  short.  On 
the  other  hand,  measurements  of  oil  content  and  fatty 
composition  of  the  oil  (both  extremely  sensitive  to  en- 
vironmental influence)  and  seed  size,  (which  is  so  much 
smaller  than  the  crop-type  seed)  may  not  help  in  deter- 
mining the  segregation  limits  of  the  progeny. 

Since  usefulness  of  the  data  reported  here  will  partially 
depend  on  the  objective  of  the  user,  the  data  are  pre- 
sented in  detail  to  allow  the  plant  breeder  to  form  some 
idea  of  which  accessions  might  be  of  most  benefit  to 
accomplish  his  or  her  particular  objectives.  Seed  of 
these  accessions,  however,  is  limited  and  may  not  al- 


ways be  available.  These  data  will  also  indicate  the 
range  of  different  characters  that  may  be  found  in  the 
Helianthus  Germplasm  Pool  IV  recently  released  by  the 
author.5 

Determination  of  earliness  of  a  wild  H.  annuus  plant 
should  be  from  some  easily  distinguished  criteria  and 
should  be  uniform  from  plant  to  plant.  In  this  study, 
anthesis  date  was  determined  from  the  capitulum  of 
the  primary  head.  Recording  data  from  a  capitulum  on  a 
branch  are  less  accurate  because  of  variation  from 
plant  to  plant.  Most  if  not  all  plants  of  wild  species  will 
continue  to  flower  for  weeks  or  even  months  unless 
stopped  by  the  environment. 


5Beard,  B.H.  1981.  Notice  of  release  of  Helianthus  Germplasm 
Pool  IV.  USDA,  ARS,  and  University  of  California,  Davis. 
[Unpublished.] 
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